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ABSTRACT 
In today’s world many vehicles are provided with camera to capture the road surface. A very important reason for accidents is 

reduced visibility of the road and due to presence of fog. For this reason we are going to implement the advance driver assistance 

system to restore the image visibility. First a Canny-Deriche edge detector is applied on the input image, to estimate the horizon 

line and the inflection point in order to assess whether fog is present in the image. If fog is present in the image, then perform 

visibility estimation and speed warning recommendation. 

 

KEYWORDS:  Canny-Deriche edge detector 
 

INTRODUCTION 
 
 Bad weather condition leads to many accident and affect the normal driving. It affects the visibility of the 
road surface, upcoming vehicles, traffic signals and traffic name plates. The adverse bad weather such as fog, 
rain, dust and smoke. Among these weather fog condition fog is very dangerous. People can’t able to see objects 
clearly on fog. There are five types of fog. No fog, low fog, moderate fog, dense fog and very dense fog. 
 Fog affects the sound because of the distance between the air and water molecule. There are different types 
of fog they are radiation fog, ground fog, advection fog, evaporation fog, ice fog, hail fog, precipitation fog, 
upslope fog and freezing fog.Radiation fog usually formed due to thermal radiation that occurs after sunset. It’s 
the most common fog.  
 Advection fog is formed due to the cooling effect of the surface. Evaporation fog is formed due to the 
overlain of the cooled air. Ice fog is formed due to the low temperature.  Because of this bad weather the image 
taken during this climate has poor visibility and image quality is reduced.  
Nowadays the advance computer vision algorithms are developed to get the good quality images. Sometimes 
those images are used for various purposes like navigation, defense, traffic surveillance and tracking of any 
objects. The main objective of this paper is to get the fog free image under four fog conditions. And estimate the 
fog density to decide the maximum speed that the vehicle should travel. 
 
Related Works: 
 Romain gallen and Nicolas explains that the accidents happen in the road surface are more during nighttime 
due to the visibility problem. In this paper they used standard night visibility index to specify the fog. They 
characterize the density of fog, detect the backscattered veil. The methods used in this paper are Adrian’s model, 
VL computation and estimate the meteorological visibility index. It tackles the night fog problem using 
meteorological visibility to get the clear image. 
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 Rachid belaroursi and Dominique proposed that the failure may see in meteorological condition under the 
poor fog weather condition. They analyzed the FROSI database to reduce the noise in the images that are taken 
during the vehicle under moving conditions. Secondly it describes the road sign detector and finally presents the 
sensitivity analysis to blurring. The limitation of this paper is they analyzed or worked only with the traffic sign 
images for its visibility not on the object in the road.  
 Mihir mody and miraj nandan [5] prised that advanced drivers assistance system is used to increase the 
awareness in road safety by providing the important information and warning signal. In this paper they used 
image signal processing and digital still cameras for their work to track the human and any vehicles in the bad 
weather conditions. They worked with different types of input with wide dynamic range visibility. It’s used in 
real time on TI’S TD series on ADAS processor and deals with different sensors and with ISP (image signal 
processing). 
 Rita spinnaker and su-birm park [8] deals with improvement of the road safety and comfort zone for drivers 
while driving. This paper is based on the self-diagnosis of the advanced driver assistance system for the blurring 
effect in the images taken. They presented the challenging role in analyzing the power spectrum slope (PSS) to 
block the proximity in fast discrimination of the image with and without foggy condition. The main advantage is 
the robustness of the PSS (power spectrum slope). They analyzed images used in this paper are about 1100 
street images. 
 Massirno beetozzi and alina miron proposed that in poor visibility condition the 2 wide senses SWIR (short 
wave infrared spectrum) is used to restore the condition for the pedestrian detection. In ADAS (advanced driver 
assistance system) system they acquire the short wave infrared spectrum of about 400 to 1700 rpm. Those waves 
are used to detect the weather condition and the pedestrian to detect the visibility clearance during haze and fog 
condition. They employed the wide bandwidth cameras to take the images in the real running conditions. 
 S.Bronte and M. Bergare [10] proposed that real time fog is detected using the low cost black and white 
cameras. They used two steps for the restoration. First, they find out the visibility distance by finding the 
amount of fog density and it calculate the projection camera equation and secondly they find the blurring of the 
fog image. The process used in this paper is more robust. They detect the darkest zones of the images. Growing 
region process is also employed in this paper. 
 Deepak kumar proposed that that enchancement of the scene visibility is done using computer based 
surveillance for the outdoor images. In this paper image enchancement is done using dark channel prior and the 
signal intensity is obtained using histogram equalization method. For the poor lighting condition hybrid depth is 
taken and the dehazing of the image is done using auto-haze detector. The drawback of this paper is it fails to 
make the adaptive ‘w’ for the all types of image in bad weather conditions.  

  
Proposed Algorithm: 
 ADAS algorithm is used for detecting the presence of fog in images and  measure the visibility distance in 
every circumference  and inform the driver about the maximum speed in which they should travel on the given 
road segment. Important improvement of our method consists in the fact that the horizon line and the inflection 
point. They are detected frame-by-frame and then time filtered; resulting in a very stable and reliable solution 
for fog detection.  
 
A. Implementation of ADAS: 
1.  ADAS systems are a new and advanced semiconductor components design technique.  
2. In Digital signal communication allows high bandwidth and it replaces the analog. 
3. In reducing camera module size the process of reducing size and dissipation of power is difficult. 
4. Reduced weight and complexity of the wiring harness saves cost and fuel 
5. DSP performance increases to run multiple and higher-performance vision algorithms  
6. ADAS is a combination of software +hardware +sensor 
7. ADAS uses multiple algorithms or modified existing algorithms to make suitable for Driver Assistance 
8. ADAS software algorithms are faster than the existing other image processing algorithms 
9. ADAS includes many algorithms for the safety of the driver, in that we propose to take only fog processing 
algorithm 
 This method uses grey scale images as input and provide information about the fog presence and to estimate 
the maximum speed on the given road segment.  
 
B. Steps involved in ADAS algorithm: 
1. Apply a Canny edge detector on the input image 
2. Estimate the horizon line and the inflection point in order to assess whether fog is present in the image 
3. If the presence of fog is estimated, then visibility estimation and speed warning is recommended. 
4. Method that is employed for computing the horizon line in the image by calibration procedure to compute the 
pitch angle of the camera is to estimate the horizon line based on the image features 
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5. The horizon line in the image will be detected by finding the vanishing point of the painted quasi linear and 
parallel road features such as lane markings 
6. Calculate the inflection point and find out the maximum band between top to bottom regions. 
7. If no such band is present in that region, then there is no fog in the image 
8. Calculate the median value for each line of the region band and smooth the values such that the obtained 
function is strictly decreasing. 
9. Origin the local maxima of the function and compute the values for k, R and A∞ for these maxima 
10. Select a set of relevant lines in the half lower part of the image then the Hough accumulator was built from 
the edge points in the interest area. 
11. The final process is to have synthetically generated images using the GLSCENEINT framework 
12 Add fog into these images using Koschmieder’s equation, by considering A∞=255 and varying k from 0.01 
to 0.15. 
13. When dense fog scenario is .006 then estimates the inflection point in all three scenarios 
14. If k=0.09 (dense fog situation) 
 This algorithm used to estimate the maximum speed in fog situations is accurate in order for the driver to 
reduce the driving speed as to avoid any accident. 
 

 
 
Fig. 1: Output of low fog condition. 
 

 
 
Fig. 2: Output of moderate fog condition. 
 
 In matlab the results of fog free images are taken under 4 types of categories like low fog, moderate fog, 
dense fog and very dense fog. 
 
Speed Warning Recommendation: 
 Accidents that take place during fog conditions are caused by speed driving. For this problem the advanced 
driving assistance systems is used to get suggestion in driving speed in which driver may drive.  
 A method for determining variable speed limits taking into account the geometry of the road, sight distance, 
tyre-road friction and vehicle characteristics is presented in an Intelligent Speed Adaptation (ISA) system based 
on a very detailed digital map. The implementation in ISA, the system is very expensive and hard to fit on older 
vehicles. In this condition to avoid any collision in fog weather “zero risk” approach may be more cautious. 
Thus considering the total stopping distance to be equal to the distance travelled during the reaction time and the 
breaking distance. So, for providing the driver with a good recommendation of safe driving speed consider that 
the visibility distance dvis computed by the method is given by the following equation  

                   (1) 
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Fig. 3: Result of dense fog.  
 

 
 
Fig. 4: Result of very dense fog. 
 
 The first term of equation represents the  
 Distance travelled during the safety time margin (including the reaction time of the driver), and the second 
term is the braking distance. This formula does not take the mass of the vehicle and the performance of the 
vehicle’s breaking and tire system.  
� Rt includes the time taken to the driver to react and several seconds before a possible accident may occur. 
Because aiming to obtain a cost effective solution for warning drivers about the speed that they should travel 
during fog conditions and because we do not take into account the geometry of the road since we do not use an 
augmented digital map, have considered this interval to be equal to .003 
� Asphalt was set to 0.7 and for wet asphalt to 0.35. 5 seconds. This covers the interval of distracted drivers’ 
inattention for most of the dangerous events that might occur during fog conditions. 
� g is the gravitational acceleration, 9.8 m/s2 .  
� For wet asphalt f is using a coefficient equal to 0.35. 
� Vr is the recommended speed. 
 
By solving equation we obtain the following positive solution for vr: 

          (2) 

 
Table 1: Speed recommendation under fog condition. 

Visibility 
Distance 

Maximum 
Recommended speed 

Braking 
distance 

 M/s Km/h  
20m 3.61m/s 13km/h 1.90m 
50m 8.09m/s 29km/h 9.54m 
100m 14.15m/s 51km/h 29.21m 
150m 19.22m/s 69km/h 53.87m 
200m 23.66m/s 85km/h 81.65m 
300m 31.34m/s 113km/h 143,25m 
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Conclusion and Future Enchancement: 
 In the previous methods to remove fog or haze NBPC algorithm, image dehazing are used, even though it 
has advantage but comparing to ADAS method it is nearly 65% disadvantage. In the NBPC the canny or edge 
algorithm is not used but in the ADAS both are used to remove the fog in little lesser time but continuously.  
Time consumption is very less compared all other methods. In future work this algorithm can be implemented 
hardware with many other further like detecting the vehicle, automatic flash light etc,. 
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